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Description < 

(bp). Four major subtypes have been SSSSZ^Z TTJJLS! ™™*TT* of 3182te3221 basepaks 
epitopes on the HBV surface. The HbWw^cZv * ° deS that reco 9 nl2e * e ^«»nt 

subtype detenn.nants. and am c^KKetuS ,?2S5 " a " 88 ^ " V " d W W ' 

HBsAg particles with all four*ubtype determinant ST SSSZJt' ^ ^ ^ RafB SWa 
adw. adr, ayw and ayr lie In'the sSace or ^XPS'^^^TT " S - , ^ HBV SUbt W** 
gene atcodon positions 122 and 160, have beer 21?,? , ? 88idues ,n particular - encod *< 1 "/ «heS 
preC regions have frequent* been r*SS^^^ 

of mutation relative to other ONA viruses due to its mode of wZfen Si? ^ ne9atwe ' The vrrus has a high rate 

The importance of a novel mutant can be ref 100^^ e^" ^H^T^fl * 1 RNA " 
health problem. "vaccine escape and HBsAg detection failure, implicating a public 



Summary of the Invention 



Aotlbc* (Ab) *», a„ W ^C2C^8 «" SITS? positive fcr both for HBsAg and 
Brief Description of the Drawings 

of the amino acid sequences of nine different Mroi»eToT!L^T !' ^T* Ma 9 nius LO - Comparison 
the corresponding hepatitis B virus strains T!SSS fJ^ZmT^T^ZT* °' 
30 are given forthe rest of strains. V ' ( R 5 >- 1201 - 8 ):<3enBank accession numbers 

Detailed Description 

no transmissible risk factor Including blood trarilon 1 5^^^^ ?i f ".° ^ °' to HBV, 

During Investigation, he wasfound to have^aCivl^ 

250 IU/L (range 1<W0 IU/L), gamma-GT383 IU/L lMlS.M^f? ALT 460 IU/L (ran " ,U/L >- AST 
total: 0.1-15 IU/L and direct 0 042 ML) u™S ^ ^ B " irUbin wa83 8/2 - 6 mg/dL (total/direct) (range 
markers test resuits JJJsJ SSS£S fiES? «** hBOn8ni * HBV ^ tests. The HBV 
H*Abpos«tive(0.417/0^^^^ 

HBe Ag negative and anti-HBe Ab positive (0 197/oSol '9° Ab strong posltive-(>2/0.412), 

antl-hepatttisCAbvverenegative^oThe^ ^ * e «W»l*«i A Ab and the 

the HBV antigen. The patient was continuous^Zw^^^ usedtoconfirm 
months including AST 60 IU/L. However meHBvZte™Lri ^^^^^^overthe following ten 
revealed both HBsAg positive (>2/oJs6 ^^IS^J^T^S T** ^ Pm °™ ton 
France), and the persistence of. low pol^^J S^SSr^' 



5^ 



Example 1: Extraction and A mplification of HBa hna 



eome modifications. Five volumes of lysis solution (5 75 Mi J £ ^° OXtrBCtl0n was U80d «*» 
end 15 ug /mL poiy (A)] were added to 1 volume of se^ JR£S^2* 1 °° f 2 ™^°«"™' 
minutes. The DMA peiiet was obtained with isopropanol oreZSJl Z ' *** heat0d at 60 ° C for 10 

pellet was then resuspended in 50 uL of PGR ZS^SS^^T^T 1 7S% ° M Dried 0NA 
R1-6). The mixture was heated to 95'C foT rn! iTSS3!S?5J , ^ ? firet - r ° Und primere and 
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product was then served as template for a second-round PCR amplification using F1-7 and R13-2d primers pair con- 
sisUng same cycles except annealing temperature was raised to 60*C. Positive PCR products, a DNA band of 604bo 
as expected, were detected in agarose get electrophoresis. 

[00061 The PCR Primer sequences [nucleotide sequences were derived from HBV DNA (accession number J022031 
s were as follows: ' 

Rist-round Primer Set: 

10 Fl-6 1231-252) : CCTCACAATACCGCAGAGTCTA 

Rl-6 (816-842: AGGGTITA^TOT^TAC^CA^GAC/^ 

" Second-round PrimerSet: 

Pl-7 (246-268) i GAGTCTAGACTCGTGC3TGGACTT 

R13-2d (822-843): ccgaattcTAGGGTTTAAATGTATACCCA 
[0007] An EcoR I site was added at the 5'-end of R13-2d for cloning purpose. 
Example 2: Seq uence Ailgnment and Phylooenetic Analysis 

[0008] Amplified PCR product was cleaned with a QIAquk* spin column (Qiagen) and subsequently cloned for DNA 
sequendng and txotein expression. Five clones were sent for DNA sequencing in orderto obtain reliable DNA sequence 
detem^inatfaruNucleotide sequences were determined for both strands with the BigDye Terminator Ready Reaction 
( pe APP"^ Blosystems, USA) on an ABI 377 DNA Sequencer (PE Applied Biosystems. USA). Sequence analysis 
was performed using SeqMan 4.00 module of the Lasergene package (DNAStar Inc., Madison, Wl. USA) Sequence 
l9n ,n!, n A « C0 " st ? Jctton 01 Phytosenetic trees were computed by MegAlign 4.00 module of the Lasergene pack- 
age (DNAStar Inc., Madson. Wl, USA). Clustal multiple sequence alignment was used through sequence weighting 
The 28 reference strains for genotype grouping were derived from published sequences. 

Example 3: S- HBsAg Cloning and Transient Protein Expression 

ESir 1 ? PC ? WaS d ' geSted * Xba ' /EcoR 1 restriction enz V me8 - Tne 595 bp fragment encoded 86% of ' 

tl"^ 5 protein 1| from am,no ac,ds Leu 32 to *° ™« C'eu 226). The fragment was then ligated into a previous* 
constructed mammalian express™ vector, to replace the wild-type ayw S-HBsAg fragment, which was placed down- . 
stream of a CMV promoter. The transfection was then performed on a COS-7 cell line using LIPOFECTAMINE Plus ; 
reagent (Ufe technologies, MD, USA). Culture supernatant containing secreted variant S-HBsAg from the COS-7 cell 
infections was then harvested and fresh medium was added every 72 hours after transfection. Wild-type ayw [wt( ay w)l 
S-HBsAg, (GeneBank accession number J02203), was also expressed for control use. 

Example 4: Recombinant HBsAq Antloen Immunoassay and Epitope Analysis 

°! Recon * lnan | wt(ayw) and LBN variant S-HBsAg expression was determined by solid-phase ElA in a sandwich 
E£ ?/ TftmZ?"* monoctonai bodies [mAb(s)] were used in this study. They were goat antl- 

.™h ( 5 ^ uo USA) ' HB " 1 ' HB_8 ' HB ~ 9, HB " 1 and HB-1 6. Ail six mAti) were raised agaS 

Z !■ Tub f T* 9 , °* ^ reaCOve 10 b ° th ad and fl V 8Ubt yP ea - E,A »*• Assure serom and 
recomb.nant HBsAg rcactlvrty. Basically, purified mAb(s) or polyclonal anti-HBsAg were coated on a microliter ptate 
and kept at 4'C until use Prior to performing ElA, the pfctes were biocked with PBS containing sXTfo^toun^ 
25 C. ElA was performed in a one-step sandwich format with 150 uL of sample (serum or diluted recombinant HBsAa 
culture) mixed with 50 uL HRP conjugated monoclonal antibodies. The plates were incubated at 3 £cTor 90 Tnutt 
then washed 6 times with PBS containing 0.005% Tween 20. The plates were developed by a final inSbaUo^S 

The absorbance was read on an automatic microliter plate reader (Molecular Devices, USA) and the results were 
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(HofWIOO, MUfcoca. USA). The concentrate was run cTnuS^^ccTIS S" 

Example 5: HBs Variant DNA Seque nce and Amino Acid Sequence Anaiy afc 

10011] The HBs DNA sequence of this novel Lebanese (LBN) variant was anahrwi for «. 

parison between variant HBs DNA sequence and other 28 Sad X n^Z ^ , Sequence com- 

102 - 110 - 120 - 130 - 140 - 150 

Wt (ayw 3 ) <^PVCPLIPGSSTTSTGPCRTCTTPAQOISM»SCCCTl»8DGHCTCI 
I K-Q 

forhepatittsBsurfaceanfigen.lnte^^ 

Example 6: Recombinant HB sAg Transient expression In r^Mr-^n 

^nlflcamexpr^lon^dd^ for expression. There was no 

hours oaveonly 1/5 expressed HBsAg^^ 

Example 7: Immunoreactivitv Analysis: 

[0014] Both the recombinant HBsAg (ayw) and the novel variant hr^A/i n rm\ ^ 
their reactivity by a pane, consisting o?s^ (8 , CuZ s Cna^ 

of antigen concentration. Amino add mutations apparent ^aSe7fot nTh^n JT™ ^ 
was affected most, losing almost 90% strenoth SrikZtV th«^ n ! I ( ^ a 6 '"*" 9 afflnlty ,0 M HBsA 9- HB - 16 
the LBN variant was significantly InaVa^d ftofe £l? 9 f 6 " 91 " * mAb(8) ' HB " 13 and HB " 14 ' to 

specific to the first iooplea^e^ue^^e ^b HB 9 w^^lTrT?? ^ **** *» ant,DOdies "™ 

second loop region. All the Vu^^^TSSt^^^ ° ^ SB(,UenC8 fcom 137 to147 - ,ocated ln 
SDS denatu^HBsAg In toZZtl Z higTdSon ^ESSF" ^ * n ° t 

HB-13 and HB-14 blotted to both wild type S!S S£?K £TS2£Z*? 1* ^ * ^ 
denatured epitopes, independe* of the mutation sites 9 * ' ^ 9 h "° mAh<8) reco 9 nlze 
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Claims 



B »M *pe ayw2 slnun appear as follows: at position 103 isoleucine is present Instead of methionine™ pSS 
1 1 8 lysine is present .nstead of threonine, at position 120 giutamine Is present instead of proline at DOSlSlTO 
serine is present instead of leucine, and at position 213 serine is present instead of leucine ° 

2. An expression vector for expression of a variant hepatitis B surface antigen in a recombinant host wh 6 «»in «.w 
vector contains a recombinant gene encoding the variant hepatitis 8 cEl "* 

3 : A . ' T ) ono ? lona, raised against the variant hepatitis B surface antigen of claim 1. 

4. A hybridoma cell line which secretes the monoclonal antibody of claim 3. 

5 ' Wtfor ^ te 7" ! ™"9^ Presence of hepatitis B In a test sampie, comprising: a container containinq at 

least one monoclonal antibody which specifically binds to hepatitis B surface antigen wherein LToSna 
antibody is a monoclonal antibody secreted by the hybridoma cell Pne claimed in claim 4 ™"<*">nal 

6. method for determining the presence of hepatitis Bin a test sampl^comprising: 
toCfm^ 

c'^in 9 l hemiXtU 1 re,0r8, r' e ^ UnderCOndiUona sufficient to form antigen-antibody complexes 
co^Xd°^ 8 ^ 

d. determining the presence of hepatitis B present In the test sample by detecting the signal generated. 
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* abstract * 
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CU1cd($) searched cosjletely: 



Cla1m(s) searched Incompletely: 



Reason for the limitation of the search: 

Present claim 1 relate to an extremely large number of possible ~ 
polypeptides (I.e. all hepatitis 6 surface antigens having the 5 
nutations referred to in claim 1). In fact* the subject-natter of the 
claim is directed to so many possible polypeptides that a lack of- clarity 
(and conciseness) within the meaning of Article 84 EPC;arises to such an 
extent as to render a meaningful search of the claims Impossible. 
Consequently, the search has been carried out for those^parts of the 
application which do appear to be clear (and concise), namely the variant 
of the Hepatitis B surface antigen having the sequence of Efl8t accession 
number JQ2203 and having all 5 mutations referred to 1n claim 1. 

Additionally, 1t is noted that the sequence of J02203 has a Phe at 
position 170 and not a Leu. The search has however been carried out based 
on the features of the resulting polypeptide. 
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